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One important application of physical medicine consists in the treatment of 
nervous disturbances, of disturbances of the peripheral nerves, and particularly 
of paralytic conditions of muscles, throuch electrical current -- interrupted 
ealvanic and faradice Galvanization and faradization are, of course, not the 
only methods of treatment of such conditionse Other measures, such as massages 
graded exercises, general procedures of, say, ultraviolet irradiation and 
aerotherapy and procedures acting on muscle nutrition such as diathermy must be 
combinede Bit without doubt the galvanic and faradic currents are among the 
most valuable agents e= if not the most valuable = in the troatment of these 
conditions. | 


Unfortunately these treatments are inadequately applied. This is due to the 
nonepenetration of the principles of physical medicine into general practice. 
Such methods of treatment are in fact ideal for the general practitioner. The 
specialist neurologist has no time and is not in sufficient contact with the 
patient, to apply these treatments himself, although in a better organization, 
of the specialties, organization for treatments and not only for diagnosis, 
snould be includede WNone=medical clectrotherapists may helps, but the procedure 
is too delicate, and demands physiopathological and physiolagical knowledge 
which only a physician can possesse Thus, even if nonemcedical electrothceranists 
aro omployed for such cascsy supervision on the part of the physician is abso= 
lutely necossarye It is my impression that when the general practitioner, who- 
has the patient to himself? and can rollow and treat him for a long time, himself 
applies the procedures of electrotherapy in paralytic conditions of the muscles, 
the damage resulting from imperfect treatment of such conditions can be avoided. 


Galvanization and faradization exert a strong therapeutic action in the following 
conditions: (a) various neuritic states with muscular paralysis, (b) conditions 
of museular paralysis or paresis resulting from trauna of the nerves, fc) vare 
Lous muscular paralysis and atrophy resulting from reflex conditions such as 
joint lesions and trauma of the bones and jointse 

The principle of treatment of these conditions is stimulation of the metabolic 
processes of the musclese When movement occurs, a serics of metabolic prox 
cesses takos place in the muscles following contraction, and maintains the organ 
in a state of healthe The muscles contract normally on account of the stimulus 
provided by the motor nerves, but when the normal stimulus cannot take place and 
movement is impossible these metabolic processes cannot occure There occurs a 
disturbance of local muscular motabolism and progressive aggravation of the cone 
ditione Through galvanization and faradization we stimulate the muscles to con= 
tract, replacing the normal stimulus provided by the motor norves by the artifie 
clal stimulus of the olectric currcente Tho muscles contract, the metabolic pro 
cosses which follow contraction arc initiated, the nutrition of the muscles boe 
comes morc or loss normals and thus cure rosultse | 


_iIn order to understand tho application of clectrical methods in the restoration 


of the functions of muscles and nerves the basic physiological conceptions of 





stimulus and irritability must be considerede One cf the medical systems so 
fashionable in the 18th century was that of John Brown of Edinburghs this was 
based on the conception of stimulus and was an application of the physiological 
researches of Hallere Although this system has gone the way of all systems of 
medicine something of it has remained, and that something is the conception of 
stimulus and irritabilitye Life, according to John Brown, could be explained by 
the action of external stimulie The tissuesy and thus the muscular and nervous 
tissues», possessed the property of irritability, which is the proporty of re- 
sponse to external stimuli. The normal functions of life are maintained and pro= 
moted by theso stimuli, and when the functions lag we can, through artificial 
stimuli, bring thom back to normal or nearly to normal. 


In various discascs of the nervous system and of the muscles themselves, normal 
muscular function is disturbed. By apolying a suitable stimulus we can again proe 
voke normal function up to a certain pointe 


This principle shows the place of electrical therapy in the treatment of nervous 
and muscular conditionse Electrotherany cannot be the only treatments, for the 
electric stimulus is not the only stimulus applicable to nerves and musclese 
Movement is a more natural stimulus and thus a more natural »vrocedurcy, and moves 
mont, therefore, must always be combined when possiblee This is not always pos= 
sibles. howovers as thore arc discased musclos which cannot contract spontancously» 
Purthor, as normal function of muscles is a question of normal muscular motabolism 
wo have to consider othcr metabolic proceduress other mothods thay stimulate and 
rogulate body metabolism, and these methods may belong to physical modicine, to 
drugs “or to dicts 


INVES TIGATION OF NEUROMUSCULAR FUNCTION BY BLECTRICAL METHODS 


When the physician has to treat a pationt with defective muscular function, cither 
primary or secondary to a morbid condition of the motor nervoss he complotes the 
diagnosis by determining the form and dogree of the muscular impotoncce 


This can be done by various methodss Cefes by general clinical examination, by 
bio=chemical methods indicating the condition of muscular metabolism (particu- 
larly determination of creatin and creatinine metabolism) and by clinical assess- 
ment of the possibility of contraction of the muscles and of the normal movements 
of the patiente | | 


However, one of the most precise procedures of this exploration is electrical in- 
vestigation of the function of muscles and of their motor nervese This investi- 
eations it must be remembercds is only part of the evidences and must always be 
interpreted in the light of the totality of symptoms and the whole clinical pice 
ture, particularly in the light of the findings rcgarding mctabolic processes, 
muscular power, reflexos and sensory condition of the affceted regione Enowlodge 
of the physiopatholovy of the contral and peripheral norvous systom is, thercforcs 
esscntial for propor intorprotation of the findings. 


The neurologist is the specialist who can give morc definito data on this pointe 
Wo cannot cseape the fact that specialization is necossary, but specialization 
must bo moro synthetic. It is strange to remark that vory fow neurologists thom 
solves porform olcctrical diagnostic procedures.e This investigation they leave 
to otherss a proeccdure similar to that of a chost spccialist who would lIcave pcr-= 


(2) 



































é t 


eussion or auscultation to another, This discrepancy is the more apparent bee 

cause the whole of electrical diagnosis has been a purely neurological worke It 

began with Duchenne of Boulogne, was developed by Erb and Babinski with the help 

of the physiological work of Du BoiseReymonds Pfluger and Remak, With the wider 
conceptions that today dominate medicine and the medical specialties, and with : 

the introduction of physics into medicine, young neurologists became experts in 

electrical investigation of neuroemuscular function, and this will greatly benc= 

fit patients and goneral practitionerse In fact the ideal would be for the spee | 
clalist neurologist to carry out electrical investigations with the general prace | 
titioners and leave subsequont treatment of muscular paralysis by means of gale 

vanic and faradic current to the goncral practitioners 


PRINCIPLES OF ELECTRICAL TESTING 


I have remarked that general practitioners consider electrical testing as a very | 
complicated processe In facts it is not complicated. Certain fundamental: bioloe 
gical principles must first be understood, and with a vood galvanicefaradic.ap= 
paratus and a little practice anyone can achieve success in electrical testinge 
The method here described is the old method of galvano-faradic testinge Recently 
Lt has been superscded by two other procedures, on which a fow words will be saids 
namolys the condenser testing introducod by Lewis Joncs and principally the in- 
vestigation of chronazia introduced by Lapicque Bourguignons and his co-workerse 
These procedures, which are more complicated and not for gonoral practices, are at 
present interesting from the scientific point of view for their ereat precision, 
but from a practical point of view they offer no superiority over the classical. 
method of galvanoefaradic testins.e It must be remembered that this method is not 
absolutes It gives only one element of diagnosise It is a real clinical pro- 
cedures, and clinical procedures, to be effective, must not be complicated. 





Through electrical testing we investigate certain functions ef peripheral motor 
nerves and of muscles, we invostigatc the excitability and conductivity of the 
motor nerves, the excitability and contractility of the musclose Theso torms necd 
explanation, but first of all it should bo realized that tho motor nerves are to 
be considered as a unit beginning at the peripheral neuron in the spinal medulla 
and terminating in the muscle. 
4 

he motoy nerve, like all tissues of the bodys possesses a special property, knowe 
ledge oft.which was introduced by the great work of Haller and known by the term 
irritability, which today, for some reason which I cannot gucsssy has been changed 
to excitabilitye This property consists in capacity to respond to external stimue 
lie The natural stimulus of the motor nerve comes from the contral neurons that 
isy from the corebral cortex, and this in its turn is stimulated by various oxe 
ternal stimuli. 


Tne normal function of the motor norve that interests us in this chapter is cons | 
ductivity, or the vroperty of transmitting impulsese When a motor norvo functions | 
normally as rogards conductivity it transmits the impulscs recoived from the coro- | 
bral cortex to the muscles that it innervates.e | 


The muscles, like the motor nerves, also posses the property of excitability or 
irritabilitys by which they ean respond to external stimulie The normal stimulus 
of muscles comes from the cerebral cortex and is transmitted to them by the nere 
vous pathe 
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‘The muscle function that interests us particularly in this chepte: is SE AE 


ieGes the property of contracting or shortening of the fibrese ‘This property is 
generated wrisr the infiuence of a stimulus. 


Electrical investigation of the function of motor nerves and muscles consists in 
investigation of nervous and muscular excitability, of ‘che conductivi vy “of nerves 
and of the contracvility of muscles. Chief of thesc, however, is the investicae= 
tion of excitability. The main object of investigation of the neuro-imuscular 
fumetion is to discover whether nerves and muscles have kept thoir normal excitae 
bility. In other words, do they respond to stimuli normally? ror this reason 
we apply a definite stimulus, the electrical stimuluse In days to comes we may 
find that some ovher artificial stimulus, a mechanical percussion stimulus, a 
thermic stimulus, for example, serves cur purpose feito, but at present the artie 
ficiel stimulus provided by the electric current under certain conditions shovs us 
whet wo want to know, namely, the presence or absenee of normal excitability and 
consogucntly normality or abnormality of nervous conductivity and muscular cone» 












































¢ current oassines through the muscles stimulates them, but when is 
ily the stimulecion does mot iead to ee bone OnLy When: kt as 
nezmeased in strength fa vrocess known by the rather unhappy oc 
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t"\ docs contraction cecur. The faradic current, being intermittent, 
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fhere are soie special charts which delineate the miscles and nerves of the body. 
Some of them show points termed points o= eloction of ulectrical stimulation, the 
Piret elaboration of which is due te Duchenne of Bovlognce Theso points of alec- 
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tion are twofold (a) points of election of cenias stimulations (b> points ef 
clection of nervous stimulatione The points of election of muscular s¢imuiation 
exist in Ghe réwion in whieh | che mevor mor oe penotratc the muscloe (about the 

ndelc of tho eclls of Ea MUSCLO )e Tie points of cleeticn of nervous stimlation 
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Gxist in tne rogion where tne motor nerves of muscice oro neer tha survace al che 
Sloine 


eee Say : pi date fs ee erate f + = : Se Bs Estep oh Rees iy Pa Fs 
Ite is importent thet the physician who investicates the function of muscles and 
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nerves through electrical methods or attempts to treat nervous and muscular cone 


iy 
a. chons should have such a chart before him. Tu must be realised, however, that 

tuese ee are only diarranmatic, that there are individual variations, and that 

often the maximum stimulation of muscles and nerves is obtained in regions other 
than those wevred in tho diarrame Nevertheless the charts should remain valuable = 
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ihe first attempt at electric testing should be made on normal muscles and nerves 
of convenient location and where observation of response is casye A good example 
1s the bicepse Good lighting is necessary so that the slightest response of mueclo 
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can be observed. Patient and operator must be in comfortable sositions so as to 
avoid fatiguee The area to be oxamined must be warm (a heat lamp can be used for 
that)e Thus the rosistance of the skin will be diminished and the oxploration 


painlcsse 


A routine procedure is unipolar testinge Two cleetrodes arc uscd, the dispersing 
and the active or exploratorye The former is placcd over any part of the body 
with littlo muscular tissuc ors, more simply, held in the hand. Good contact is, 
of courscs, absolutely nucccssaryy the clectrode must bo soaked thoroughly and all 
precautions indicated for tho use of galvenic current should be takene The active 
or testing electrode consists in a small metal disc covered by several layers of 
gauze or asbestos or chamoise It is mounted on a handle with an interrupting de-= 
vicey a makeeandebrealis keye ‘The dise should be 3/4. oT en ancisin diameter for 
norves and small musclose For larger musclos one can use a larger electrode with 
1-1/2 inches of diamctere | 


Bearing in minds or having before him, a chart showing the points of clection of 
olectrical stimulation, the physician can procecd to the actual testinge 


MARCH, 1938 = ELECTRICAL INVESTIGATION OF NEURO-MUSCULAR FUNCTION -( CONTINUED) 
(British Journal of Physical Medicine) 


DEFINITIONS OF THERES 


Precise and cloar terms arc necessary in scionce, but unfortunately, in this part 
of our scicnces we arc hampered by the use of very inconvenient tormse ‘Tho exis- 
tence of so many synonyms shows the inadequacy of -the terminology. It is necessary 
therefore, to indicate the significance and synonymity of the terms used. 


Interruption of the electric circuit (by releasing the makeeorebroak key) causes 
the electrosmotive force to fall to zeroe This sudden interruption is called 
opening or breaking the currente The muscular contraction, determined by sudden 
opening of the current, is called "opening contraction". When the exploring _ 
electrode is the positive electrodes or anode, we speak of "anodal opening con- 
traction", when it is the negatives, or cathodes we speak of "cathodal opening 
contraction". 


The anodal opening contraction is expressed by A.0.C.es the cathodal opening con-~ 
traction of KeO.C. * in my opinion such abbroviations. arc’ to be avoided. ie, 

scientific work we must bo clears and clarity docs not follow from abbreviations 
which arc a sign of laziness of thoughte 


Sudden ostablishmont of the electric circuit by causing tho clcctroemotive fores 
to rise to its maximum value (by depressing the make-and break key) is called 
"closing the cireuit™ or “maling the current". We thus distinsuish a closing, or 
break, muscular contractions and on lines similar to the above, a cathodal closing 
or contraction (H.C.C.) and an anodal closing contraction (A.C.C.)sTherefore, 
Sudden interruption of the galvanic circuit — opening — break. 
Sudcen establishment of the galvanic current <closing= making. 
Muscular contraction due to sudden interruption of the galvanic circuit= 
closing =contraction=break contractione 
Muscular contraction due to sudden cstablishmont of the clectric circuitr 
opening contraction—make contractione 
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INVES TIGATION OF NEUROeiTUSCULAR FUNCTION BY THE GALVA TTC CURRENT 


Investigation of neurosmuscular function by means of the galvanic current (estima- 
tion of the irritability and functional power of peripheral motor nerves and 
muscles) is based on the fllowing factse 


T.¢ galvanic currents, vhen Plowing steadily, furnishes no stimulus to muscular re- 
sponsée Only when its flow is suddenly started s: sufficiens strength or is ine 
torrupted when flowing at sufficient strength docu: muscular response occurs 

In other wordss only at the break (or opening) or at the make (or closing) of the 
current does contraction occure. 


-GALVANIC TEST BY CLOSING OR MAKING THE CUaRANT 


The closing or making with the negative pole (cathodal closing) is described first, 
as being the most important. 

le The oe electrode is connected with the nesative pole of the galvanic ap- 
paratus (the cathode), the disyiursing electrode A the DOSLULvee 

ee Tne exploring eloctrodes well reistencd, is Pibsa on the motor pointe 

3e The current is switchod on, but 28s long as the interrupting key 1s not pressed 
downs no current flows through the body cf the patient and thus to the muscle to 
be stimulatods ~ | 

4. The interrupting key is pressed down from timo to timc, thus “making™ the cure 
ront, that ip, allowing it to pass through the body of the patiens and thus to the 
ae 

In the course of this procodure the following cvonts occure 

Le AG ee when the current is not strong, no contraction occurse 

2, When the current is "made" (the making being sudden) and is of sufficient 
streneth, a contraction over the muscle occurse This contraction 18, a auick 
twitch (Cumberbatah)e a ee 


Se the LON AeON of excitation is neted. That is, the minimum oursent whieh, mace 
suddenly, elicits contractions Comparisan is made with tho oppost te sido. The 
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fores es of tho contraction is also notede 


This tost of "closing" or "making", which hes boon applied with the nogasive pole 
or eathode can be applicd to thespesitive polo or anodde In that easo “tho CXDi.0%%= 
ing olectrode is cennectcd with the positive polo. This, however, is raroly done 
in practicce 
Cathodul closings or "making" tho ourront with the negative pole, oxcites contrac- 
TROT Wu ones Ote 6 AOU e OL CuYroNue:1nis U18 Oxprcascd ny 
“ty Re 

| KCC." ACC 

{Ka thodal or nogative pole closing contractions &. anodal or positive pole closing 


contractions e) 


" -GALVANTOC TDGt BY OPENING OR BREAKING THR CURRENT 
This mode of testing is mentioned for comparisons In practice it is less lmporte 
ant @ 
le The electrode being in place and the interrupting key being closodsy that is, 
3 
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a 
pressed downy, the current is switchod one It passes through the bedy and thus 
nerves and musclese 
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2, At a certain moment the key is opened. The current is thus interrupted or 
broken and a contraction occurs in the characteristic form of the galvanic quick 
twiltche 


When the testing electrode is connected with the positive pole and the current is 
broken, we spoak of anodal break or SRONDE (AO). When the testing electrode is 
connected with the Bees pee or cathode we speak of cathodal break or opening 
(CO). 


Normally the contractions elicited’ by anodal opening require a losser intensity 
of current than those clicited by the cathodal -openinge 


AOC “> KOC 


The muscular contractions clicited by opening of the current ce Se a groater 
intensity of current. than those clicited by the closing of tho currents, tHe com= 
plete polar formula boing KCC ™. AOC “> KOC. 


THs TING Wits FARADIC CURRENT 


i, Uho dispersing clectrode 2s conneeted with onc polo of tho faradic coil -- it 
makes no differenco whiche | ae | + 

2e The testing electrode, well moistened, is placed over the point of election of 
muscular or nervous stimulations 

$e The current is switched one The secondary coil is advanced slowly so as to 
increase the intensity of the currents sayy at 8/4, of an inche 

4. The key of the interrupting handle is prosseds, and thus the current is made 
and starts to flow through the patiente 


The following will happen: 

le If the current is not strong cnough only a stinging scnsation will be felt 

under the testing oloctrodce 3 

20 If the current is strong cnough a contraction of the museles will occur. This 

contraction will be tetanic, that is, slow and permanont, thus differing from the 

quick twitch of the galvanic toste 7 : 

Se Tho throshold of cliciting this contraction i6-moted by comparing roughly cho 

re of the advance of the sccondary coil. Comparison is made with the muscles 
the opposite side@e 


‘Compared with the galvanic stimulus the faradic stimulus is very short. The 


faradic Consists 2n @ Series of rapid and strons ee recurring about LOO 
times per second, cach stimulus thus lasting oneehundredth of a seconds The stim- 
ulus of the galvanic test lasts about | Wee of a seconde For this reason when the 


@ ~ 
nerve supply of a muscle is damaged the short stimulus of the faradic current will 
bring about no contractions whether it be applied on the nerve or on the muscic, 


but -the longer and more powerful stimulus of the interruptcd galvanic current 


initiates contraction of the muscles 
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oo INTERPRETATION OF THE RESULTS OF BLECTRICAL 
Tho*following can happens 3 
1. Nervous and muscular irrivabilit by and muscular contractility arc normal, and 
response Go the. above cloctrical movhods 2s normal. »Stimulotion of ‘the norves as 
their points of olecection with ‘the nogative galvanic polo clicits a quick twitch, 
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a brusque single contraction of the muscles innervated by these nerves, Stimula» 
tion of these same nerves by the faradic current elicits a tetanic contraction of 
the muscles they innervate. Stimulation of the muscles at their points of election 
by the galvanic current causes the same brisk single econtractione Stimulation of 
the muscles with the faradie current brings about a tetanic contractions 

ee Nervous irritability is increased, and the response to galvanic and faradic cure 
rent is stronge Contraction follows a lower current strength than normally and the 
contraction is stronger than that elicited when normal nerves are stimulatede 

3e Nervous irritability is decreased or absont, On stimulation of tho nerves at 
their points of clection through interrupted galvanic or faradic current the cone. 
traction obtained from the muscles inmnorvated by these nerves is less than normal 
or no response is obtaincode : 

4. Muscular irritability and contractility are accontuatadse Stimulation of the 
muscles at their points of election with the galvanic and faradic currents results 
in strong contractions, and these are obtained with less cyrrent than is normally 
NECESSaLrVe 

Se ituscle irritability is decreasede Same results as with decrcaso of nerve irri- 
tability on testing muscular points. 

Se Muscular irritability and contractility are pervertedse The modes of perversion 
are the longitudinal roaction, the myasthenic reaction and the myotonic reactione 


The longitudinal reaction is characcerized by the fact that the most intonse con-= 
traction of the muscle occurs not when tne muscic is a imulated at its point of 
clocticn (the middlso of the belly of the musclo) bub ab-ite oxtromities. 


The myotonic reactions which is found in Thomsen’s disease, is characterized by % 
fact thats on faradic stimulation, the muscles remain in tetanic contraction for a 
long time, as long as twenty seconds, after stimulation has ceasede 

The myastnenic reaction, which is in direct contrast with the myotonic reaction and 
Le Tounc: 2 ee eo eravis, 1s characterized by the fact that after initial nor- 
mal response to faradic currents, subsequent stimulation with the same current at 
the samc intonsisy, clicits less and less response until contractions cease altoe 
gether. This rcaction indicates an abnormal exhaustion and fatigability of oh 
musclose | 

When muscular paralysis is due to a lesion of the superior or cerebral motor ncuron 
peripheral norvous oxclitability and conductivity and isuscular na and Cons 
tractility arc normal, The reactions to galvanic and faradic current are normale 
THIS 283 OF GOUrsos nop absolucuce: A Tosion of cue ccrobral ncuron a9 reacs on the 
lower motor neuron (the motor nerve and its muscle). At all events divergence from 
normal as regards electrical reaction is nov absolute, although in certain cases 
there + may De an increase in neuroemuscular excitability. 


When ere paralysis is due to a lesion of the inferior motor neuron, the funce 
tion of this nouron (and of its prolongation, the muscle) is Re elicade ae conse- 
quent abnormal reactions to olectrical stimulation manifested by decreased excita- 
bility anc conductivity of the nerve and diminished excitability and contractility 
of the muscle. The most froquents, bub of course not constant, abnormality i 
kmown by the torm "reaction of degencration", which indicates a severo icsio. 
lowor motor nourone 
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The incomplete reaction of degener ae (indicated in our slovenly terminology by 
PeReD.e) consists in (a) weak response to faradic stimulation of the nerve, (b) nor- 
mal response to galvanic stimulation of the nerve, (c) woak or no response to 
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faradic stimulation of the muscles (d) weak response (sluggish contraction) to 
calvenic stimulation of the muscle. 


The complete reaction of degeneration (designated as CsR.De) consists in (a) lack 
of response of the nerve to faradic and galvanic stimulations (b) lack of response 
of the muscle to faradic stimulation, (c) weak response of the muscle to galvanic 
stimulations, taking the form of sluggish contragtion after application of the gal- 
vanic stimulus. 


When muscular paralysis is due to a primary lesion of the muscles as in primary 
amyotrophies, etces the response to clcectrical stimulation of nerves is normal, 
while the response of muscles is normal or indicates diminished exeitabilitye 
This response, however, does not take the completo form of the reaction of degen 
eratione This is easily understood if we remember that what we call muscular ree 
sponse to the electric current is really the response of the intramuscular motor 
innervation of the muscle. In amyotrophies the motor nerve is intact as a rule, 
thus its excitability and conductivity are normal, and thus response to electrical 
Stimulation is normal. ‘The musclo is involved, howevcre Its contractility is 7 
diminished, and thus even if the nervous impulses are transmitted normally, the 
musclo does not respond normallye 


Besides its diagnostic significances, investigation of nouroemuscular function by 
moans of tho electric current nas a prognostic significance, and thus enables 

the physician to Tollow wo the rosults of bis treatment and tho progress of “the 
discasce The symptomecomplex of abnormal reactions to electrical stimulation, 
known as reaction of degeneration, complete or incomplete, occurs after the nerve 
lesion in about 60 days or more, It develops progressivelye Under the influence 
of treavment it may retrocedee The reappearance of reactions approaching normal 
indicates to tho physician the progress effected by treatment. 


CONDENSER RETHOD OF TESTING AND CHRONAATA 


The classical method of faradic and galvanic testing has becn superseded by more 
delicate methodse For practical purposes; however, the former method suffices. 
The disadvantage is that a simple faradic and galvanic test is insufficient for 
exact measurement of the degree of change in miscular and nervous responsee The 
strength of tho ordinary faradic current is not mensurable at all, and the faradic 
response has no great prognostic value bocausc, in a paralysed muscle, voluntary 
muscle power returns before the response to faradigatione The strength of the 
galvanic current can be mcasurcds, but its duration of flow cannot be assesscde 


The principle of the condenser sot tests, which is morc delicate, was introduccd by 
Lewis Jones and came inte practical use with the Great Ware The method determines 
with great precision the degree of excitability of individual muscles; and is less 
painful than the ordinary galvanic and faradic tests. But it takes considerably 
more time than ordinary testing, and often elicits no response at all in the event 
of a full reaction of degeneration, and thus if used alome would be misleading. On 
account of this drawback it has not come into extensive use, although it is valua- 
ble in institutional worke | 


The chronaxia test, introduced by Lapique and Bourguignon and otherssy is a modifi- 
cation of the condenser methode It has enabled important scientific conclusions 
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to be drawn, and is without doubt a most important method for scientific work. For 
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the moment, howevery the simple galvanic and faradic tests are sufficiente 


A SUCG&STION 


Treatment of muscular paralysis due to lesions of the peripheral nerves by the 
galvonic and faradcic currents is extromely important and effective. The. basis 

of this treatment is the electrical to sting of the museles and, throug sh this teste 
ing the physician can understand the principles of tho metho d- he. is about to applye 
stings as I have endeavoured to show in this papers is vio& complicated. I+ 
galvanosfaradic apparatus a cortain knowledge of physioe 
= with normal muscles, ks use should be 


The ve 
demands a epee ner tehic 
logys and a little practice, beginnin 
more generale | 

Much could be done to make the method of more general use if special portable 
apparatus were made with that object, and if with each apparatus, brief direc- 


tions on the technique of this testing could be added, together with the charts 
indicating the points of clection of nervous and muscular stimulabione 
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